Netrin-1 promotes the collective cell migration of liver cancer cells in a 3D cell culture model.
Collective cell migration plays an important role in embryonic development, wound healing, and cancer metastasis. We aimed to investigate the expression, role, and mechanism of Netrin-1 in collective cell migration using a3D culture model. An immunohistochemical study showed that certain cells invaded surrounding tissue by collective migration and that Netrin-1 expression in these cells was increased, especially at the invasive front. In the 3D culture model, collective cell migration was clearly observed, as leader cells were followed by cells migrating along a canal. N-cadherin-mediated cell junctions were observed in collective cell migration, and Netrin-1 expression was elevated in these cells. Netrin-1 did not affect the expression of N-cadherin in 2D-cultured cells; however, in 3D culture, the overexpression of Netrin-1 increased N-cadherin and promoted the collective migration of Huh7 cells, while the knockdown of Netrin-1 decreased N-cadherin and inhibited collective migration in SK-Hep-1 cells. Interestingly, N-cadherin knockdown in Huh7 cells significantly diminished Netrin-1-promoted collective cell migration, while the overexpression of N-cadherin restored collective migration in Netrin-1-knockdown SK-Hep1 cells. These results suggest that Netrin-1 enhances N-cadherin junctions to promote liver cancer cell collective migration in 3D cell culture and may subsequently increase liver cancer metastasis.